Aim: the aim of this study was to evaluate the micro-shear bond strength of three bonding approaches to enamel namely, two-step etch and rinse bonding approach, one step self-etch bonding approach, and one step self-etch bonding approach with pre-etching. Materials and Methods: Ninety sound human permanent molars were used in this study. The teeth were divided into three main groups according to the type of bonding approaches (n=30). The teeth were embedded in acrylic block, the buccal surface was grounded to expose flat enamel and to receive two composite rods. Specimens were kept in distilled water (37°C for 24h), and submitted to micro-shear testing. Results: The micro-shear bond strength of the etch and rinse bonding approach was the highest whereas the self-etch bonding approach was the lowest and there was a significant difference between the three groups. Conclusions: Etch and rinse-bonding approach is the most predictable technique for bonding of resin composite to enamel, Pre-etching step of enamel plays a positive critical role in improving the bond strength of self-etch bonding approach to enamel.
Introduction
Etch and rinse adhesives involve a separate etch-and-rinse phase, as this technique requires conditioning, rinsing, and drying steps prior to adhesive application. Clinical success with these bonding systems is thought to be technique-sensitive and materials related as well as time consuming (1) . The technique sensitivity associated with the use of etch and rinse adhesive systems pushed the research work for production of different adhesive systems, the so called self-etch adhesive system which is based on the use of non-rinse acidic monomers that simultaneously condition and prime dentin and enamel (2) . However, this system was advocated only to be applied on dentin alone, therefore required clin ically selective-enamel etching in a separate step because their ability to etch enamel is less than phosphoric acid. Most studies found that the bond strengths of composite to enamel provided with these self-etching adhesive systems are significantly lower when compared to etch-and-rinse adhesive systems (3) .
Material and Methods
The teeth were divided into three groups (30 teeth each) according to type of bonding approaches: etch and rinse approach (1), selfetch approach (2), and self-etch with pre etching (3) . A split mould was used to prepare acrylic block for tooth holding, the buccal surface of each tooth was grounded *Corresponding Author: hethem18@yahoo.com with silicon carbide paper up to 600 grits to expose flat enamel and create uniform smear layer. Two types of adhesive systems and one resin composite material were used in this study (table 1) . They were stored in normal saline at room temperature and were used within one month following extraction. Resin: BIS-GMA, TEGDMA. Filler: Zirconium and Silica The inorganic filler loading is 60 % by volume "without silane treatment" with particle size range of 0.01 and 3.5 microns. Additional contents: stabilizers, catalysts, and pigments. The group (1) was treated with etch and rinse approach (Adper™ Single Bond 2), the group (2) was treated with self-etch approach (Single bond universal adhesive) and the group (3) was treated with selfetch approach with pre-etching with 35% phosphoric acid for 5s. Prior to light curing of the bonding resin on each specimen, two hollow vinyl tubes with an internal diameter of 0.9 mm and 1 mm height were placed on the treated surfaces. After light curing with a halogen light-curing unit with 400 mW/cm² of light intensity for 10s, the vinyl tube received a micro-hybrid composite, they were carefully inserted into the tubing lumens, and then light cured for 20 seconds. The specimens were then stored in water at 37°C for 24 hrs, after removal from water, the tube around composite cylinders was removed then subjected to micro-shear bond strength testing, the load required for de-bonding was recorded in Newton and divided by bonding area to express the bond strength in MPa.
Results
Data in table (2) shows the descriptive statistics and test of significance for the effect of adhesive system on micro-shear bond strength in (MPa) to enamel. The mean micro-shear bond strength of two-step etch and rinse adhesive system (1) was the highest 31.307± 3.437 N, followed by preetching of the self-etch adhesive system (3) 25.404±4.256N, followed by one-step selfetch adhesive system (2) which was the lowest 15.358±2.602 N. There was a significant difference between the three groups.
Discussion
In the current study, the micro-shear bond strength of one self-etching and one etch and rinse adhesive systems to enamel were carried-out. The results of the present study showed that the ''etch and rinse'' approach produced higher bond strength to human enamel, which was statistically different from both "self-etch" approach and ''pre-etching of the self-etch approach''. These results are in agreement with the data obtained by Erickson et al, (4) , and Moura et al, (2009) (5) . The high bond strength recorded in this study of etch and rinse adhesive to enamel may be attributed to the ability of dental adhesive resins to penetrate into the subsurface micro-porosities created in etched enamel which was initially reported by Buonocore et al, (1968) (6) . The enhancement in surface area and energy that was associated with the altered topography as well as the underlying layer of hybrid-like enamel tissue has been accredited with the strong resinenamel bond. Although the self-etching adhesives have demonstrated comparable bonding capabilities to dentin as conventional systems, different studies suggests that the bond to enamel is inferior (7) . The action of self-etching systems on enamel has been reported to produce ill-defined surface structures. Although the pH of the self-etching adhesive system used in this study was around 1 (strong), its bond strength to enamel was lower than expected. This may be due to: the low initial pH of more acidic systems appear to dra-matically weaken the bonding performance (8) , via the presence of solvents within the polymer, which render the adhesive layer thinner and may weaken the polymer formed, thus compromising their bond strength to enamel. The bond strength results of this study showed that pre-etching prior to application of Single-Bond-Universal increased the bond strengths: this was in accordance with the findings of Nazari et al, 2012 (9) . The phosphoric acid etching prior to the adhesive application allows a more efficient and durable bond. The demineralization process selectively dissolves the enamel rods, creating microporosities, which are readily penetrated, even by ordinary hydrophobic bonding agents, by capillary attraction. Upon polymerization, this micromechanical interlocking of tiny resin tags within the acid-etched enamel surface still provides the best achievable bond to the dental substrate.
